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now... 


Cablehitch 


the Jackson Welding Cable Hanger 


Gone are the days when welders, working in high 
places, were weighted down by heavy lengths of welding 
cable. Now, no more shifting from shoulder to shoulder, 
nor tying around the waist. No more climbing down after 
a dropped electrode holder. 

In shop fabrication of large work pieces, CABLEHITCH 
may be used overhead, so the operator may weld around 
the entire assembly without carrying or dragging the 
cable with him. 

Gone are the days of wrapping around sharp-edged 
beams and girders, causing wear and tear on cable and 
cable connections, and requiring greater cable length. 

In short: CABLEHITCH cuts down operator fatigue, 
increases the worker’s safety and efficiency. It cuts down 
cable drag, cable wear, and cable length. 


Sold World-Wide—through Distributors and Dealers 


Jackson Products 


AIR REDUCTION SALES CO.. A DIVISION OF AIR REDUCTION CO., INC. 
31739 Mound Road, Warren, Michigan 


For more details, circle No. 1 on Reader Information Card 


Hook Cablehitch over any conven- 
ient support over and near the work 
area. Cable is inserted at any point 
after lifting the spring-held pawl 


Leave only a short length of cable 
be carried while welding. 


Eccentric pawl, of durable nylon 
plastic, grips cable tightly. Cable 
hitch will support all the cable you 
ever want hanging down to where 
the welding machine is located, with 
more than ample safety factor. 


Pull whip end of cable over the pawl 
if more length is needed at the 
working end. After this, the paw 
automatically will grip the cable 
as before. 


Made by Jackson Products, for 
pioneers in better 
the welder: Insulated Electrode Hold 
‘Quik Trik’ Cable Connector 
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WELDING 
..-or POWER 


to run tools 
lights and motors 


ANYWHERE ! 


ELIMINATES COSTLY DELAYS—helps beat dk 


HOBART 300 amp. 


OBART cuts costs everywhere 


idline 


it} 


KW 


Many built-in extras such as remote control, polarity 


: This Welder Generator combination gets jobs unde vitch, automatic wdown, push button self starting 
a at once. It can simultaneously provide DC power for re the convenience features that help to lower your Op- 
s welding plus plenty of DC power for operating light erating costs and realize more profit. Write now for 
? drills, grinders, hammer iWs, paint spraye t complete specifications and prices. HOBART BROTH- 
There's always work that calls for welding and you can ERS CO., BOX WJ-78, Troy, Ohio, ph FEderal 2-1223. 
14 be sure that this Hobart will enable vou to get the “big “Manufacturers of t/ Most Complete Line of 


pay jobs.” 


For outside building construction 
maintenance & repair 


HOBART ELECTRODES 
manufactured 
RUTILE 


mines in Florida, to their 


are ¢ ompletely 


by HOBART. From 


ultra modern plant in Troy, @ 
Hobart controls quality to bring 


vou the very best Comparison 


orld 


For shop maintenance, production 


HOBART BROTHERS CoO. ] a Ts O., Phone FEderal 2-1223 
Wit t bligatior role ‘ le letails on the following: 


canatc 


proves Hobart quality. 
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> No more waiting for electrical power connections z 
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here is an additional line every welding 
supply distributor can handle profitably 


whether or not you are now handling our line of welding and flame 
culling apparatus these many air-gas torches will be of interest to 
you and can be handled by you at a desirable profit. Our brochure 


No. 8 illustrates and describes equipment which is noncompetitive 
but supplementary. 


here isa partial 


list of torehes and 


operations listed 


aur Bros hure 


ribbon flame burners 
for the «lass blower 


and others . 


crosstires for all 
fuel gases and either 


compressed 


pure 


small lene hy blow - 


pipes for labora- 


tories. radio 


technicians. 


electricians. 


orthodontists 


and others... 


air-gas mixers for 
Purposes and 


in all capacities 


fine needle valy 11 
all 


a modern aleohol 


blow pipe for elazineg. 


heat treating of 


molding ‘ ompounds, 


Is natural gas scheduled to replace a manufactured gas in your smoothing wax 


territory 2 Tf <0. we have something of special interest to you and surfaces or working 
with plastics . 


your Gas Company. Hf this conversion has been made in the past. 


cannon fires which 


we have equipment your customers will be interested in. We have Ey 


designed. produced and used torches and other items for the con- vases with air on 


oxveen 
trol of flammable gases sinee LOTTO: and we have cooperated with 
small air-cas torches 
vas manufacturers and public utility companies for many years. for hand or bench 


Please look at the column to your right for a partial listing of some use 


of the torehes our brochure illustrates and describes in a colorful 


and interesting manner... write for it today 


preheating torches 
in all and 
Capa ities... 


it’s made by 


| National 


california 


If) \Al 
welding equipment COMPONY... 212 tremont street san francisco 5 california 
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THe EFFECT OF WELDING on the notch toughness of stee 


normally determined | K el-tvpe notch-bend te 
velded and SY 1 plate in the quenched and tempers 
condition. Details of the welded plate specimen ars 

in Figure 1. The u elded specin re lentical t 
elded, except for the omi n of the eld. The plat 
erature prior to iv i iter ( i} 
pec is are aged at F. for a minimur 
eet The ! al t ire then b i 
ir temperature th the weld bea te ion a 

in Figure In ge ra hree spe er ire teste 
temperature 


INFORMATION DETERMINED FOR EACH 

1. ‘Total (maximum) angle of bend and ‘ of 
maximum load. Obtained from le « 

2. Fracture mode expressed as per cent shear. Obtal 


observation of tracture 


The data obtained are plotted on the ba of testing tem 
erature, and envelopes are drawn around the plotted t 
to indicate the amount of scatter. The curves for thick 
USS Steel plate welded with E-12015 electrod 


shown in Figure 2. The data are for specimens taken longi 


tudinal to the final rolling direction of the plate 


TO DETERMINE DUCTILITY-TRANSITION TEMPERATURES, 


the middle of the temperature range in which the total ar 


of bend drops rapidly to a low value is chosen. This is the 
temperature at the middle of the “scatter band” in the angle 
of bend curve in Figure 2 


THE FRACTURE-APPEARANCE-TRANSITION TEMPERATURE 


determined. As used here it is the temperature at whi 


of the fracture occurs in the shear mode, 1 50 of the 
fracture is fibrous. Typical curves are shown in Figure 2 
The results of notch-toughness studies on 14"-thick pla 
are en in the Summar at right. The Summary includes 
data for Regular Quality plate as well as data for Firebox 
Quality plate 
It should always be borne in mind that at the present time 


there is no absolute correlation between transition tempera 


ture as obtained experimentally the irious types of 
specimen and service performances. Resu/ts obtained 
the same types of tests on different steels should be very 
useful in establishing the relative erit of the steels 


REMEMBER THIS: No other alloy steel offers the combination 
of properties that “T-1" Steel possesses. Here, in just one 
steel, you get very high vield strength (100,000 psi mini 
mum), extraordinary toughness, great resistance t 


abrasion, and good high temperature strength. These let you 
reduce the size of highly stressed parts save weight. 
reduce the amount of welding required and cut your costs 


United States Steel Corporation - Pittsburgh 
Columbia-Geneva Steel — San Francisco 
Tennessee Coal & Iron — Fairfield, Alabama 
United States Steel Supply — Steel Service Centers 
United States Steel Export Company 


3. Effect of welding on notch toughness 
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WELDING CONDITIONS 
of travel 
Fig. 1. Details of Kinzel-type notch-bend specimen and of 
testing jig 
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Fig. 2. Measurements and transition-temperature selection 
criteria in Kinzel-type notch-bend test 
Summary of notch-toughness test data on 42” USS ‘T-1"’ 
Steel plate (heat No. 741236 
| Fracture- 
Test Type Specimen Specimen a Appearance- 
of Plate Orientation Condition om, Transition 
temp., F.** 
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USS “T-1" Steel is being used in bridges, excavating equip 
ment, pressure vessels, towers in equipment that must 
take heavy abuse in sub-freezing temperatures . . . in equip 
ment that must withstand heavy stresses and impact abra 


sion at temperatures as high as 900° I 


FOR COMPLETE INFORMATION bout nd fabrication of USS 
Steel, wr e bookle United State 
Steel, Roo | 
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GUARANTEED PURITY! 


Argon of 99.995% minimum purity 
Guaranteed by LINDE! 


The inert argon welding gas you get from LINDE is now guaranteed® to 


contain less than 50 parts per million of impurities. And it’s LINDE’s . 
regular industrial argon—not a special, extra-cost grade. You get this 
extremely high purity on delivery to you, regardless of the way the argon 
is delivered. 

LinDE’s 50 years of experience in producing gases of extremely high 
purity make this assurance possible. You can depend on LINDE con- r 
sistently for the highest possible purity in the gases you use. LINDE = 


Company, Division of Union Carbide Corporation, 30 East 42nd Street, 
New York 17, N. Y. Offices in other principal cities. /n Canada: Linde 
Company, Division of Union Carbide Canada Limited. 


LINDE argon delivered as a liquid is For Argon of guaranteed 
the purest inert gas on earth. Guaran- 
teed to contain less than 50 parts per highest purity. ..call LINDE! 
million of impurities, LINDE liquid ar- 
gon contains, on the average, less than tid, CRG 
of this amount and practically no 
moisture. 


The terms “Linde” and 
Union Carbide” are 
registered trade-marks of 


Union Carbide Corporation 
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PRACTICAL WELDER 
AND DESIGNER 


SOCIETY AND 
RELATED EVENTS 


WELDING 
RESEARCH 
SUPPLEMENT 


Published for the advance- 
ment of the science and 
art of welding by the 


fmerican Welding Society 


For more details, circle No. 4 on Reader Information Card 
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make joints to 


It’s easy. 
Take this job for example. The 
Development Engineering Company weldor joining 


photo shows a 


.062 inch Monel sheets for a corrosion-resisting air 
craft testing chamber. To get weld metal to match the 
corrosion-resistance and strength of Monel nickel- 
lov, he knew Inco’s “130°* Monel Electrode 
: was his best bet 


It’s easier and wiser to buy Monel electrodes where 


coppet al 


: you buy Monel sheet — all from the same people who 
developed Monel nic kel-copper alloy Who would 
know how to weld Inco alloys better than the peopl 

“9 who developed them? 


: Wide range of Inco-developed electrodes available 
There's a full range of Inco welding products avail 
able for oxyacetylene, inert gas metal-arc, and metal- 
arc Welding. From these, the right welding material 


| INCO WELDING PRODUCTS -: 


electrodes + wires «+ fluxes 


When you’re welding Inco alloys... 


can be selected to mate h the prope rtie ‘ } I) 
Nickel Alloy vou may be joining 
Get top results! 
On your next job make sure vou use q 
products to join Inco Nickel Allo Li 
‘Nickel” in vour classified telephone directo} ti 
out where you can buy Inco welding prod 
Booklet tells complete story... wives full techr / 
cal data. “Inco Welding Products” cove) j 


requirement specification t 


yours for the asking. Write 


application 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street INCO. New y 
- 
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WELDERS/ 
POWER PLANT 


FIREBALL AMPERAGE RANGES 


Tungsten Inert Gas Metallic Arc 
DC AC DC AC 
35-100 35- 80 35-100 
Hercules (Lycoming design) 85-225 65-160 fa-"fa 65 - 160 
170-375 150-375 125-350 110-400 


air cooled engine 


DAH-350 FIREBALL four-in-one model is the only complete unit made to incorporate an ac-dc 
welder for (1) metallic arc, or (2) tungsten inert gas welding, plus (3) ac power plant, and (4) | 
KW dc power while welding. Twelve separate amperage ranges as shown above. Additional 
standard equipment features include a polarity switch, either continuous or ‘“‘start only’ high 
frequency and an automatic inert gas control panel with solenoid valve and postflow timer. Rated 
output at 100% duty cycle: 250 amps de tungsten arc; 300 amps ac tungsten arc. Generator: 
10 KW of 115, 230v, single phase, 60 cycle ac. 


DA-300 BIG RIG. Combination ac-de welder, plus an ac power plant, plus 1 KW of de power while 
welding, give this model three-in-one versatility. Generator rated at 1O KW of 115 230v, single 
phase, 60 cycle ac. Welding ranges in amperes are: (dc) 75-175 or 125-350; (ac) 65-160 or 110- 
400. Rated output at 100% duty cycle: 250 amps dc at 40 volts and 300 amps ac at 40 volts. 


D-250 ROUSTABOUT provides a two-in-one arrangement whereby either of two dc welding current 
ranges — 75-175 amps or 125-350 amps — and 1 KW of 11 5v dc auxiliary power are available 
simultaneously. Rated output is 250 amps at 40 volts, 100% duty cycle. Generator produces 10 
KW of 115, 230v, single pnase, 60 cycle ac. 


All models offered with skids or trailers. Complete specifications and prices sent promptly. 


EXPORT OFFICE: 250 East S7th St., New York 19, N.Y. © Distributed in Conode by Conedion Liquid Air Co., Ltd, Montree 
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INERT-GAS TUNGSTEN-ARC WELDING 


OF TITANIUM FOR NUCLEAR AND 
CHEMICAL INDUSTRIES 


We lding program lops 

welding procedures 

and the corresponding specifications 
for making titanium welds, 


etther lhe Ol lhe field 


BY G. M. ADAMSON AND W. J. LEONARD 


ABSTRACT 
Introduction 
The Homogeneous Reactor P 
| gd p eq the tue 
d-t } } 
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Metallic trailers attached to welding torch 
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the mechanical-property data in Table 6. this weld 
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Fig. 8 Typical tungsten-arc air welds in titanium pipe 
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Fig. 9 Hardness traverse of contaminated A-40 weld 
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Table 2—Suggested Atmosphere for Brazing 
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HOW GOOD IS YOUR WELDER POWER SUPPLY? 


Relatively simple electronte counter 


developed to indicate the frequency 


wilh which excessive rollage drops Occur 


BY A. C. JOHNSON AND F. E. DONATHAN 


An electronic voltage-drop counter which makes possible 
the determination of the number of voltage drops of any 
preselected magnitude and duration which occur at the 
point of its connection to a power system 
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Table 1—Solution of Probability Formula (eq 2) 
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Fig. ] Principles of oxygen production cycie 
Purification, refrigeration and rectification are the 
fundamental steps involved in the production of high-purity orvgen 
(99.0% pure) by the liquefaction process 
BY E. G. HICKLING AND A. E. HITTL 
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COMPARATIVE PROPERTIES OF ELECTRODES 
FOR ARC WELDING AUSTENITIC MANGANESE 
STEELS 


Paper by W. L. Lutes and H. F. Reid, Jr 
appeared in August 1956 issue of Weld 
ing Journal, 35, 776 783 


DISCUSSION BY H. J. CHAPIN 
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D-1 The martensitic structure resulting from the dilution 25 gm. load 
of the austenitic alloy with mild steel may be observed. D-2 This is traced from D-1 showing the outlines of 
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Fig.D Microstructure and hardness traverse of weld of nickel-manganese steel on a base of C-1018 steel 
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COMPOSITE ARC-WELDED STEEL CRANKSHAFT 


DEVISED FOR PORTABLE GANGSAW 


BY LEIGHTON W. JOHNSON 
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PRINCIPLES OF BRAZE WELDING 


a 

: Fig. | For metal over in. thick, bevel to make an angle Fig. ‘2 Thorough cleaning is one of the secrets of a good 
of about 90 deg. A coarse file can be used. For heavy weld. Remove all oil, grease, scale, rust or oxide from the 
sections of cast iron, a grinder wheel will be needed—for beveled edges. Clean the top surface in. back from 

: steel castings, a cutting torch or gouging nozzle the edges. Use a grinder, stiff wire brush, file, emery cloth 


or steel wool 


Fig. 3 The beveled surfaces must also be cleaned by using 
“ a liberal amount of flux. Add the flux by dipping the end 
- of the hot rod into the flux can. A flux-coated bronze rod 
helps, because you are sure of getting exactly the right 
amount 


\ Fig. 4 Tin the surface ahead of the main rod deposit 

when the metal is at the right temperature and thoroughly 
clean. If the metal is not hot enough, the bronze rod will 
form into drops. If the metal is too hot, the bronze rod will 
boil and form into little balls 


Fig. 6 Adjust the flame until there is a slight excess of 
oxygen. The oxidizing flame has a bluish outer envelope 


Fig. 5 Position of blowpipe and rod is another secret for and a shorter inner cone than the neutral flame. There is no 
“4 making good braze welds. For a weld in the flat position, secondary flame or feather 
7 hold both rod and torch at an angle of about 45 deg to the 
workpiece 
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OXYGEN CUTTING SPEEDS JET BRAKE 
ROTOR PRODUCTION 


Fig. 1 Two brake rotor profiles are simultaneously flame 


Fig. 3 Brake rotors in four stages 
cut by torches mounted on a cutting machine after shape cutting, (B) after drilling, 


after finishing 


of production: (A) 
C) after slotting, (D) 
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FOR ALL HEAT-DEPENDENT 
OPERATIONS | 


Available in 

these Temperatures (F.) 

113 375 1000 baad 
125 388 1050 
138 400 1100 
150 413 1150 
163 425 1200 
175 438 1250 

188 450 1300 
Sixty-three different compositions enable you to determine = lS Te 
: 225 488 1450 
and control working temperatures from 113° to 2000° F. 238 «= 500S«1500 
250 525 1550 
TEMPILSTIK” marks on workpiece “say when” by 
. Cr 288 650 1700 
melting at stated temperatures — plus or minus 1%. 300 700 1750 
= 313 750 1800 
800 1850 
j . > ORN W 850 1900 
ALSO AVAILABLE IN LIQUID AND PELLET FORM RITE = = 1900 
“WELDING DEPT. FOR SAMPLE TEMPIL 363 «950-2000 
PELLETS STATE TEMPERATURES OF INTEREST—PLEASE! 
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Leo West, chairman of Aircraft and Rocketry Panel, Los Angeles Section, open: 
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Now you can call Whitehead or your 
 flearest Whitehead distributor for... 


Bridgeport, Conn \ 


\1 


For low alloy steels and cast irons especially for use on 
parts and in areas subjected to severe abrasion. 


ANNUAL DINNER-DANCE 
New London, Conn 


“A” Wire 


A single welding product for inert gas welding of most 
combinations of dissimilar alloys. 


-4 full line of Brazing & Welding supplies 


*Introduced at 1958 Welding Show 


from Whitehead Metal 


The nine Whitehead Service Centers and your local Whitehead 
welding distributor now have stocks of these two new International 


Florida ~ Nickel Company products. 


And, they have a full line of other welding and brazing materials, 


INSTALLATION OF NEW too. From Ni Rod and other Inco-Nickel Alloys through Alum- 
OFFICERS inum, Bronze, Copper, Silver, Stainless Steel and a host of other 
i> M Fl materials, you'll find exactly what you need at Whitehead. 
Wiliam, a 
tallat A staff of technicians are ready to advise you not only on the 
proper material for your job, but also on the latest techniques 
employed in modern welding. 
M | I tA For quick delivery of welding and brazing alloys, for technical 
; help and literature, you'll find it will pay you to 


| Mig. CM 


ts HM Pitt METAL PRODUCTS COMPANY, INC. Telephone: WAtkins 4-1500 
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t / I] , Other Offices and Warehouses: PHILADELPHIA » BUFFALO + HARRISON, N. J. * CAMBRIDGE, MASS, 
1) (it \l SYRACUSE * BALTIMORE ROCHESTER « WINDSOR, CONN. 
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Mrs. Tom O'Brien, winner of grand door prize, shown with Chairman-elect Larry 
Kendall (left), and Chairman Gordon Kirkwood. Affair was held on May 17th 


at the Latin Quarter in Detroit 
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Coffee speaker at the April 11th Bob Bennewitz was the moderator who 
dinner meeting of Detroit Section was 


W. G. Cryderman 


presided over the technical program 


Ae 


Teams of experts from four sections competed for the evening's honors. Shown above are the representatives from the 
Indiana, Toledo, Anthony Wayne and Detroit Sections. Moderator Bennewitz is at extreme right 
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special technical meeting held by the Detroit Section on May 22nd 


Coffee speaker Nick Kerbawy address T. Embury Jones introduced the tech- Mr. Schueler’s topic dealt with the 

ing the members and guests present nical speaker of the evening, A. W magnetic force welding of  vinyl- 
Schueler coated steel 
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i> i Two views of the large audience in attendance ct the <{ii |. 
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(Left to right) President Gus Hoglund, A. F. Davis and Irving 
to Symposium Chairman 


Schreck listen 


Dempszy during social hour 


attentively 


Cleveland Section Chairman Bill Mayor adjusts microphone 
for Symposium speakers (left to right) 


W.H. Helmbrecht and Albert Muller 


Tom 
to Mr. Blum 


James Howery, the 


contributions 


Chairman Mayor presents plaque 


Lew Gilbert. 


plaque on behalf of Mrs. Gilbert 


honoring, posthumously, 


Chuck Berka 


Harold Blum (left) and Secretary Fred Plummer apparently 
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LADIES NIGHT 
Bethlehem, Pa 


ELECTION OF OFFICERS 


Pa 


MAINTENANCE WELDING 


Johnstown, Pa \ } 


LEHIGH VALLEY SECTION MEMBERS HONOR THEIR LADIES 


Pictured with their wives at the May 


th Ladies Night event sponsored by the 


Lehigh Valley Section are the new officers for 1958 


59 fiscal year 


Secretary and Mrs 
Chairman and Mrs 


L. J. McGeady, Chairman 
~ Constantine 


and Mrs. C. D 


Jensen, 


left to right 
and Vice 


R. A. Bartholomew (left), retiring Sec- 
tion 


receiving past chair- 
s pin from Chairman Jensen 
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man 


| | 
| 
| 
| 
| 
| 
| Philadelp! 
{ 
\ Kk. Win. Ost 
ting ral I town A ting held by tl 
() 


DV tality I} t 
ine 
! ely 
CONSTRUCTION 
Rhode Island MATERIALS 
on Clinton, Tenn. 
Alt} mer sane tir t 
Providence, R. Hetmut 1) In Rest t ( 
( 
J I] y Us ( 
Mr. 1 ' 
LOW-HYDROGEN 
ELECTRODES 
t Houston, Tex. |). Il 
tact met t. 
LOW-HYDROGEN 
ELECTRODES 
EXPLAINED 
BY 
HELTON 


Guest speaker D. C. Helton presents his talk on "Late Developments in Low 


Hydrogen Electrodes 


Abas, 


at April 23rd meeting of Houston Section 


Evening was also marked by an extremely fine turnout of members and guests as shown above 
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DINNER-DANCE GIVEN BY HOUSTON SECTION | 
| ‘Cable Prices 


_ |DOWN gaff 


DOWN...... 


A number of the Houston Section officers shown with their ladies at the dinner 

dence held on Moy 24 Aluminum 
Welding Cable 


LIST PRICE PER 1000 FEET 
Cable Rubber 60% Neoprene 


Size Jacket Jacket 
| + $212.00 $236.00 
+ 259.00 285.00 
+1/0 306.00 336.00 
+2/0 370.00 409.00 
+3/0 459.00 495.00 
+4/0 576.00 614.00 


Outgoing Chairman and Mrs. Roy 


ening, as can be seen above by the Pringle beam with delight while holding | GQNSYMER QUANTITY DISCOUNTS 


many ‘customers’ on hand gifts presented to them by the Section 


Less than 100’ List 

100’ to 249’ List less 10% 
250’ to 999’ List less 15% 
1000’ to 2499’ List less 20% 
2500’ to 4999’ List less 23% 
5000’ and over List less 26% 


| THE SIZE TO BUY FOR YOUR WORK 


Maximum Electrode Cable Size 
Smit Amperage Size to Use 


te vernal 100 Amps 3/32” No. 2 

gpeer 150 Amps 1/8” No. 1 

200 Amps 5/32” No. 1/ 
M | 250Amps 3/16” No. 2/ 
| 300 Amps 7/32” to 1/4” No.3/ 

400 Amps 5/16” Up No.4 


TWECO-LITE Aluminum Welding Cable is available 
. ae at your Welding Supply Distributor in precut 50’ 
SAK 4140 | and 100° packages or 500’ and 1000’ reels. 
Ask for Special TWECO-LITE Bulletin. 


DINNER-DANCE | were PRODUCTS, INC. 


Houston, Tex | \ tA.A | M. I 
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MEMBERSHIP CLASSIFICATION 


A—Sustaining Member 


D—Student Member 


ANTHONY WAYNE 
(; Robert J. 0B 
BATON ROUGE 
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CANADA 
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CAROLINA 
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( 
Rit Cieorge (B 

~ i) 
| J Wood 


NIAGARA FRONTIER 
Campbell, P.(B 
\ (B 


NORTHERN NEW YORK 
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gh, | | 
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C—Associate Member 
F—Life Member 


PITTSBURGH 

PORTLAND 


RICHMOND 

1”) D HOB 
SAGINAW VALLEY 
| 
| Ciunther 


ST. LOUIS 

hy 

Lugust 

SALT LAKE CITY 

( Rex Y.(B 


SAN FRANCISCO 
Ix \ugie (B 


Life Members 


Total National Membership 


Sustaining Members. 181 
Associate 
Student Members. y 

Honorary Members............ 8 


Support Your Society—Be Active! 
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During the Month of May 
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A COMPLETE LINE OF CARBON WELDING SUPPLIES including carbon 


and graphite electrodes, carben rods and pilates, welding paste, etc 


Write for catalog 


BECKER BROTHERS CARBON CO. 


Cicero 50. Iinois 


3450 South 52nd Ave. 


Seminar on 


RESIDUAL STRESSES 


@ What Are They? 

@ How Do They Get There? 

@ Are They Dangerous? 

@ How Can You Get Rid of Them? 


Prof. R. Weck of Cambridge University and Director 
of the British Welding Research Association, will be 
brought to America this October to deliver seven im- 
portant lectures residual stresses. Coupled with 
these outstanding lectures will be seven discussion 
periods by 14 American experts 


This Seminar will be held during the latter part of 


Metal Show Week 


October 30, 31 and November 1, 1958 


Place: Wade Park Manor, Cleveland 


Registration Fee: Including lunches and dinners for the three 


jays, $150.00 Early registration w.th $25 


leposit suggested 


Mail your reservation now—or write for folder giving complete 
details of this important ASM Metallurgical Seminar to 


American Society for Metals 
Metallurgical Seminar Division 


7301 Euclid Avenue Cleveland 3, Ohio 
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As you can see at the right, pre-war welders 
had considerably more guts than most of today's 


“so-called” heavy-duty units. If you need real 


heavy-duty machines-—ask yourself 


the 


Today's A. O. Smith Welders sur- 


pass even the best of pre-war units 

PRE-WAR POST-WAR 
WELDER A. O. SMITH" 
Average Copper Coil Copper Coil 

Weight 180 Ibs. Weight 186 Ibs. 
Height 46 in. Height 47'/, in. 
Temperature Temperature 

rise — 55 rise — 55 

500 amp heavy-duty a-c welder 


NOTE: A. O. Smith also offers the Challenger line of 


a-c welders competitive in size and strength with today’s 


“so-called heavy-duty units. 


For more details, circle No. 16 on Reader Information Card 
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PRE-WAR 
WELDERS 


Average Copper Coil 
Weight 180 lbs. 


Average Height 46 in 


Average Temperature 
rise 55 


Heavy-duty a-c (S00 amps) 


| POST-WAR 
WELDERS” 
Average Copper Coil 
1 Weight 100 Ibs 
Average Height 40 in 
— Average Temperature 
rise 120 : 
= 
1 Heavy-duty a-c (500 amps 


But only from AOS ith! 


The amount of copper in the coils is one of idditional advantages. These advantages include , 
the largest single factors in the life expect- 1 6-hp, totally-enclosed, ball-bearing, pre-lubri- 
. ted motor } + ‘ 
ancy and efficiency of a welding machine. ited tan motor (bigge in the industry) and 
18-inch, big volume fan Jet-stream ventilation 
While many other types of equipment, through i 
silicone insulation ind open circuit volts 
new el ad me ae ( 
lit th l I ed t CV Cres, these 
_— n rince in ¢ ; \. O. Smith welders could be operated at 100% 
luty cycles and still out-live competitive machines 
\. O. Smith welding machines have practically pperating at 60°. There's nothing on the market 
eas much costly copper in their coil other today that can compare. Write direct or contact 
veldet .. they offer many other outstandin your man from A. O. Smith for conclusive evidence. 


Through research “oy ...@ better way 


WELDING 


Ke 


For more details, circle No. 16 on Reader Information Card 
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Critical welds demand the quality of 


Be of voariar é in 
* 
+} kne 7 n the ite ate Mr 
Weber deemed mild stee Dack p i L E LE 
welding as impractica ana ostly, STA NLESS STEE CTRODES 
| 1 for 
thus Arca oy 309 Lime was used for es 


unless clad n rial is used on critical applica- 
the entire joint on a girth seams. 


t t rrosion resistance and high strength properties. The 
+ ] lor 
ition ling fabricators specify Arcaloy inless steel electrodes to 
retain t € properties and to safeguard their reputation 


Engineer at Colonial Iron Works, Cleveland, 


O} ; relied on Arcaloy electrodes for many years because he 


knows he gets the quality of weld metal required for critical stainless 
welds. He knows that he can depend upon the quality always and in 
il f the more than thirty different analyses of stainless electrodes 
I Alloy Rods Company. He knows that his distributor, Scott- 
7 

7 Tarb Inc., can meet his requirements with “always fresh” elec 
trod ecause they are hermetically packaged in metal to safeguard 
4 a; y 


Your Alloy Rods Company representative or distributor has the 
knowledge and products to meet your stainless steel welding require- 
Give him a call or write direct requesting Bulletin AR-10. 

ry, Alloy Rods Company, P. O. Box 1828. York 3, Penna 


. Alloy 


All nozzles are 304 stainless stee lloy Rods Company 


Approximately 1200 pounds of 
joints and nozzle fittings. YORK, PENNSYLVANIA ° EL SEGUNDO, CALIFORNIA 


Arcaloy 309 Lime were used for seam 
NO FINER ELECTRODES MADE ... ANYWHERE 
F 


or more deta circle No. 17 on Reader Information Card 
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This process ve el for the chen al ae 
Work was welded with Arcaloy 309 i 
Lime electrodes. The clad material is - ese 
* 


prepared by Vern Oldham 


from the Commissione 


Printed copies of patents may be obtained for 25c sr of Patents, Washington, D Cc 
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For any stainless welding job 


ees Steel Welding Wire 


ut Lengths 
for Inert 


Arc Welding 


Specify Drawalloy “quality ntrolled” stain with your Drawalloy Distributor or Representative 
a . steel welding wire for your next lality weldment ... aman with the product nd knowledge to help 
Your greatest advantage is experien ... Our expe! you. Bulletin 3 DC provides mplete information 
ence in producing wires for welding exclusively. B on every grade f Drawalloy wire. Write to: Draw- 
cause we are specialists, Drawalloy stain] teel illoy Corporation, Lincoln Highway West at Alloy 


op ration in your 1utomatic or emi-automatic equip DRAWALLOY 
ment. Drawalloy stainless wit ire available in all CORPORATION 


THE WIRE MILL FOR THE WELDING INDUSTRY — STAINLESS STEEL - TOOL STEEL 


For more details, circle No. 18 on Reader Information Card 
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Plat \l 
\Ir. W t Interrupting their tour of exhibits at the 
thot) t Miami County Home Building Show for 
ay ‘ a , a brief conversation are (left to right 
S150 O. S. Metcalf, mayor of Troy, Oh 
t ! E A Hobart, president of Hobart Br 
: Co.; and C. William O'Neill, goverr 
of Ohio. The governor officiated at 
the cutting of the ribbon that off ily 
opened the Home Building Show at the 
Hobart Arena 
New NCG Gas Plant 
Not 1) t t- 
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Get outstanding performance 
and proven dependability 
with the Shield-Arc 200 (K-6090) 


The K-6090 has: 


@ Increased Horsepower for long life of 


maximum output 


@ Larger fuel tank to run a 14-hour shift 


without refueling 


@ More precise controls to simplify selection 


of current and arc 


characteristics 


@ Heavier body to give greater 


protection against rugged 


field abuse 


For many years the S-6090 has been 


the world’s most popular engine- 
driven welder Now the K-6090 
offers the same outstanding perform- 
ance plus some refinements which 
bring you added convenience and 
efficiency. 

Lincoln men, trained in Weldy- 
namics, will help you select the right 
machine, electrodes and procedure s 
to do your welding job at lowest 
cost. Bulletin SB-1337 has specifica- 


tions and details. Write us! 


The World’ Largest Manufacturer 
of Are Welding Equipment 


© 1958 The Lincoln Electric Company 


«ARC WELDING AT WORK CUTTING COSTS 


THE LINCOLN ELECTRIC COMPANY, pept. '942, CLEVELAND 17, OHIO 
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work in the fields pf the future at NAA 


WELDING 
ENGINEERS 


HIGH TEMPERATURES 
HIGH ALTITUDES 


Los Angeles Division of NAA 
is looking fe 
neers with at least two vears 


in welding to work 


graduate engi- 


experrenes 
on hot. high-flying weapon 
systems and space ships suc h 


is B-70. F-108. and \-15 


If selected for one of these 
positions, vou ll plan and 
coordinate applied research 
projects in fusion welding of 
materials for high tempera 
ture applic itions. These proj 
ects include development of 


design data and manufactur 


ing problems for ultra high 
speed and high altitude air 
ehi 

hor more inf t please 
write to: Stevenson 
| ing Pers el. North 
\ ! n Aviation. Ine Los 
\ es 45. California 


THE LOS ANGELES DIVISION OF 


NORTH = 
AMERICAN 


AVIATION, INC. 


Linde to Erect and Operate Largest 
Oxygen-Producing Plant 
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A map of the area 
depicts U. S. Steel's 
plans for their new 
oxygen plant 
Pittsburgh 


HOMESTEAD 


near 


FIRST HIGH PURITY OXYGEN 
INTERURBAN NETWORK 


EDGAR THOMSON 
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This 70-foot towboat, and two 120- 
ec af foot boats, were constructed in stain- 
= a less steel from the main deck down, 
yg for service at U. S. Steel Corpora- 
g tion Clairton Works, Pittsburgh. 


Some of the 20 Vickers Controlare 
welders in service at St. Louis Ship- 
building and Steel Co. 


“Sewing aseam” in stainless steel 


with the VICKERS. Controlare DC Welder 


Chet liy nd ( 


e Controlares’ perforn stub loss 
eliminated on 
stainless steel 
welding job 


VICKERS INCORPORATED 
ELECTRIC PRODUCTS DIVISION 


1853 LOCUST STREET -« SAINT LOUSS 3, MISSOURI 
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Students from Iceland at Lincoln Electric's Welding School in Cleveland are shown 
in the midst of their 9-week course in arc welding. Pictured standing (left to right) 
are Thormar Gudionsson, Thorir Gudjonsson, Gudmundur Gudmundsson, Fridrik 


Sigurbjornsson, Sverrir Olsen and Eirirkur Gudmundsson. 
Fred Klein and Clifford Fulton are in the foreground. The students attended the 
school under the ouspices of the U. S. Government's Foreign Operations Adminis- 
tration 
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Lincoln instructors 
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Plant, Research Laboratory and World Headquart 


HISTORY OF “EUTECTIC LOW TEMPERATURE WELDING ALLOYS 


5 MONTH 
“DOWN TIME’ 
AVOIDED... 


COSTS CUT 
66% 


This pulverizer intermediate ring, used by a cement company, cracked in operation. 
Replacement posed a difficult and time consuming problem. Obtaining a new ring 
would have kept the pulverizer out of operation for at least five months. 

In spite of the fact that the ring rotates at high speeds and is subject to the 
shock of impact from heavy steel balls bouncing around and abrasive wear while 
grinding shale, it was decided to try welding the damaged part. 

One of the special problems in connection with repair was that the ring was 
made of alloy steel and cutting out the cracks became a special job in itself. A 
cutting torch did not remove metal quickly enough and the high heat involved had 
a tendency to cause additional cracks and fissures. Grinding wheels were con- 
sidered, but this would have taken a great deal of time and the tough alloy steel 
raised havoc with these grinding wheels. 

A special oxygenless cutting electrode ChamferTrode was used to gouge out 
the cracks. This method resulted in extremely rapid removal of the unwanted metal 
in the area to be welded. 

EutecTrode 680 AC-DC was used for the filling operation. This is an extra-high 
strength, Low Amp electrode, used where embrittlement must be avoided. It 
provides an ideal hard overlay cushion. EutecTrode 680 AC-DC permits quality 
welding on pressure vessels, dies, tools and has also seen wide use in rebuilding 
chemical agitator blades and shafts. 

EutecTrode 680 AC-DC also has a ‘‘Frigid-Arc’’ coating — allows smooth, 
porosity-free dense deposits without spatter, and with exceptional freedom from 
cracking. Weids are easily deposited at the highest possible speed with least 
amount of base metal heat, using lowest possible amperage. The ultimate tensile 
strength, up to 120,000 psi. 

Once the pulverizer ring was prepared and readied, weld deposits were com- 
pleted, then ground flush with the rest of the ring. The mill was then put back 
into continuous operation with the repaired ring and has operated perfectly in 
spite of the heavy continuous punishment this part receives. 

Materials for the repair were less than 1/5 the replacement cost, and the mill 
was back in full production in less than three days. 
WAREHOUSE-SERVICE CENTERS IN ATLANTA, CHICAGO, ST. LOUIS, HURON, PHOENIX, 
INDUSTRIAL AREAS *© CANADIAN PLANT IN MONTREAL 


DALLAS 
EUTECTIC WELDING ALLOYS COMPANY OF CANADA, 


A substantial saving was made by a 
transfor r fabricator in laminating 
coils th paste-on form, silver content 
alloy, Eutec-Silweld 161 The paste 
form é ated ur sary handling 
and waste in replacement of solder strip, 


and proved considerably faster in 
apr ation 

Production of Eutec-Silweld 1618 in 
paste form partially explained its lower 
heat input. The minute silver particles 
suspended in flux melt and flow faster 


than solid silver. it joins at heat input 
as much as 150°F. less than required 
for conventional silver brazing material, 


and the lowest heat range possible for 
silver content alloys 

In this transformer application, the 
unusually low bonding temperature with 
Eutec-Silweld 1618 not only foreshort- 
ened induction heat cycle time, but vir- 
tually eliminated rejects caused by con- 


ventional high heat welding materials. 
EutecTrode 680 AC-DC, available in 3/32 1/8", 
5/3 & Jia. Lt. Biue Tip. Standard weight 
hipments, @ Eutec-Silweid 1618, packaged in 8 o2z., 


FREE WELDING ADVISORY SERVICE 
AVAILABLE THROUGH YOUR LOCAL 
“EUTECTIC” TECHNICAL REPRESENTATIVE 


A staff of technical welding experts 
are ready to consult with you. Write 
for help on any welding problem. 


Eutectic Welding Alloys Corporation 
40-40 172nd Street, Flushing 58, N.Y. 
Yes Please 
Technical 


have your local ‘‘Eutectic’’ 


Representative call 


BERKELEY, LOS ANGELES AND LEADING 


LTO. 


NOILINGOUd 3A10S GNV JOVAIVS AG SONIAVS. 3SV3NDNI 40 
ONIGNOG .JNdNI LV3H MO1; YOd GILVINWNOA ..SAOTIV ONIGIAM MO1; 


4 
Eutect 104 — used today in over 100,000 = = ~ 
BY EUTECTIC WELDING ALLOYS CORPORATIC 772 STREET, FLUSHING 58, NEW YORK, N.Y. 
EUTEC-SILWELD 1618 
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PLAST-IRON 


GRADE B-171 


POWDER 


MILD STEEL, LOW 
HYDROGEN AND 
HARD-FACING | 


ELECTRODES 


An exchange program sponsored by the State Department brought severa 
Korean engineers to Eutectic Welding Alloys Corp.'s, Flushing, N. Y. plant where 
they inspected (above) part of a highly mechanized and automatic electrode coat 
ing and feeding apparatus. Shown viewing the operation are (left to right) Sang 
Yoo! Moon, Department of Labor representative John Brennan, Hi Chun Jox 

Hak Kin Kim, Jin Kyun Park and Harley Erickson, production manager of Eutecti 
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New Xenon-filled Westinghouse THYRATRON 
TUBES IMPROVE welding equipment 


CHARACTERISTICS: 


TUBE TYPE FILAMENT VOLTS PEAK ANODE AMPS HEIGHT DIAMETER 
Volts Amps Inverse Forward Peak Avg 


Compact new design saves space, gives 
superior performance and uniform quality! 


If you are designing ne elding equipment you'll find ne To learn how Westinghouse Thyratrons can fill your welding 
Westinghouse Xenon-filled Thyratror the most advanced requirements, rite today for detailed data. Westinghouse 
you can use engineers will be glad t nsult with you, if you wish. Sample 


CHECK THESE OUTSTANDING PERFORMANCE CHARACTERISTICS: orders available for immediate shipment 


12 to l peak toa erage al ode curre? — ew CLIP AND MAIL COUPON NOW 
* 1,500 volt forward and inverse voltage rat COMMERCIAL ENG. DEPT.. ELECTRONIC TUBE DIV\ 
. 15 second ave aging ime a WESTINGHOIL E ELI TRI CORI ELMIRA. N.Y 
e Operate in broad ambient temperature mit 5 to ( 
Please end me f ni tior nthe ving Thyratron 
Fast cathode heating time 


Tube(s 
¢ Small compact construction 


These new tubes will improve performance in existing equip WLS WL5S WL5878 

ment, too. Check your tubs compl ment 

ment applications for Westinghouse Xenon-filled NAME ___ — 
DIRECT INTERCHANGEABILITY TITLE 

Westinghouse Type Replacement For 

WL5796 6478 COMPANY 


WL5877 5544, 730 
WL5878 5545, 6807, C6J, 5685, C6J/K, 760 


761, 6858 


ADDRESS___ 


you CAN BE SURE...1F 17s \ \ esti nghou 
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For Top Quality Welding 
On Chrome-Alloy Steels 


Use CHAMPION 


CROLOY’ 
ELECTRODES 


\ 
| IT'S CROLOY 


Only if it 
Bears the Imprint— 


NN Vv. Your Assurance Of 
MAXIMUM 
QUALITY 


For top drawer welding of Chrome Moly Steels, Cham- 
pion Croloy Electrodes have excellent handling char- 
acteristics in all positions, and produce radiographically 
clean welds of unsurpassed mechanical properties. Cham- 
pion Croloy Electrodes are available in all of the popu- 
lar grades from 1',°% Chrome, '.% Moly to 9% Chrome 
1% Moly in through diameter. Only Croloy 
Electrodes are identified with the Croloy imprint on each 
Electrode and are manufactured under U.S. patent license. 


Champion also offers a full line of Stainless Steel Electrodes in all 
analyses with either lime or AC-DC coatings. Champion is the 


leading manufacturer of the increasingly popular 16-8-2 composi 
tion, which gives unparalleled freedom from cracking in type 347 
and 316 weldments. 


For further information on any of these electrodes, write today. 


THE CHAMPION RIVET CO. 


East Chicago, ind. 


Cleveland 5, Ohio 
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Welded Bridges at Le Havre 
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Russians Examine Spot Welding 


Comparing spot welding wit 
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AK Industrial 


Prior to delivery of RB-66 type je N ng Kodak Indust | 


ind some military turbojet t X-ra | Type VA \-rav | VA. can save time 
port Dou ! K ¢ 1) ned! Dile X-ra I | itine examinations 
od 
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ba It. | the ! Kodak cal Representative 
lartered” exp rat this film can do to 
for th relative nall RB-6¢ ire t | ( peed your operations 


} EASTMAN KODAK COMPANY, X-ray Division, Rochester 4, N. Y. 


Read what the new Kodak Industrial X-ray Film, Type AA, does for you: 
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neoprene insulated 


CABLE CONNECTORS 


... the smoothest connection 
you can make! 


Tapered and Vulcanized... Trouble-Free 


No more bulky cable connections to “foul up” 
on obstructions and delay production. Now you 
Can make shockproof, waterproof cable 
lions in your own plant inminutes witha LLO volt 
portable Vuleanizing Wit. Seals prefabricated 
neoprene insulating sleeves to cable jackets. . . 
cable breakage at connector is eliminated. .. cable 
jackets cannot pullaway. Connectors lock tight 

stay tight! Join all cable sizes instantly with- 
out adaptors.  Vuleanizing Whit can also be used 
with an adaptor mold to make neoprene in- 


sulated, w aterpre vol Cable Splices! 


Write for new free « atalog «131-Bon the complete 
(lameLok line of neoprene instilated cable connmec- 


tors, es and machine receptables. 


EMPIRE PRODUCTS, INC. 


DIVISION P. O. BOX J-98, CINCINNATI 36, OHIO 
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Fisher Joins Aronson 
\ | 
| 
District Sales Manag DeLisi and Guerin Named 
|) \\ ( 
] De] 
\ 
\ 
W. L. Fisher 
Fogarty Joins Tube Turns 
Smith Elected President 


K. B. Smith 


| Set ( 


Hunt Named by Airco 


S7 


Burns Named by G.E. 


Vcloshin Appointed by 
L. A. Firm 
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Philip W. Swain 


W. 5 former editor 
leGraw-Hill publi 
Riverside 
He was 6S vears 


AWS throughout his 


745 


H. Hunt, f superintendent i 
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Now... here’s something 


really NEW! P 


First shown in U.S. 
at the 1958 American 
Welding Society Show by NCG... 
the completely new 


ELECTRONIC 
LINE TRACER 


Developed for attachment to NCG shape 
cutting machines, the new NCG Electronic 
Line Tracer controls the tracing head so it will 
automatically follow, with extreme accuracy, 

a pencil or ink line drawing of the part to be 
cut. Now, the tedious work of manual tracing 
is eliminated. In addition, the NCG 
Electronic Line Tracer eliminates the need 

for costly templets, and reduces the cost of 
pattern preparation at least 75°; compared 

to other electronic systems which require 

more complex silhouette type patterns. 


NCG Electronic Line Tracer in operation accurately following a penc 
The gear cover has been removed to show the drive assembly 
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Principal advantages of the NUG electronic tracing system are: 


1 The NCG Electronic Line Tracer w faith to move without interruption from one cut 
fully follow a pencil or ink drawing at speeds up snape to another 


mum radius of 3 32 of an inch. The optical sys 3 The NCG Electronic Line Tracer is not sen- 
tem follows the exact center of any pen lor ink sitive to or affected by ambient light... shape 
line on white paper. This line may be any width cutting may be accomplished anywhere regard- 
up to 0.040". : less of lighting conditions 


2 The NCG Electronic Line Tracer will cross 4 The NCG Electronic Line Tracer operates 
lines t will continue to follow the original with ease. Manual steer ng directs the tracing a 
line it is tracing even if that line crosses another head to the line of the drawing the head 
providing the angle between such lines not follows a straight path until the line is inter- 
less than 45 Now, drafting techniques can be cepted, then the line tracer scann ng system 
developed which will cause the cutting torches will automatically follow the line drawing. 
Division of Chemetron Corporation CHEMETRON 
840 N. MICHIGAN AVE., CHICAGO 11, ILL ee ee 
© 1958, CHEMETRON CORPORATION re 
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Really FIVE 
TOOLS in ONE 


Yes, actually a 
BOYCE Centering 
Head replaces 


The Protractor 


d The Center Punch 


The Centerhead 
The Level 


The Scale 


1 
Center Line at 


Determines 


any Degree and 


Measures 
Degree of 
Declivity 


DIAL 
SET LEVEL 


Weighs 
only 9 ozs 


Pocket size 


Y type head a machined with tanaents 


po Send for 
description Born in Polt 
1843 E. Compton BI., Compton, Cal. R Polvt 
Also Mfgs. of Contour Markers, Radius 
Markers and Pipe Flange Aligners tended Harvar 
received a SB ce 
BOYCE CENTERING HEAD Bite 
n 1922, and 1) 
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HI-AMP 
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has been FIRST with every impor 


tant advancement made in 


ELECTRODE 
HOLDERS 


Dor. We 
ted States 
Institute t , INC. 


Box 189, Jackson, Mo. 
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Cor Brackenridge SocrerTy, American Institute o 
kre to \Ietallurgica md Pet 
thy neers, American Soctiet rT 
Burenu of the terials, British Iron and St | 
Pechnolog ind the British Institut Met 


WE HAVE THE 


Whatever the particular job 
you have to do—we have the 
right FLUXINE youneed. Be- 
—— sides our 25 FLUXINES we 
6g complete line of ‘“KOP- 

years of | R-ARC" coated rods for weld- 
eeathe ing copper and all copper 


development alloys 
in welding 


mpany letterhead for chart and generous sample 
stating which FLUXINE desired 


KREMBS & COMPANY 
(Est. 1875) 


Dept. W, 669 W. Ohio St., Chicago 10, Ill. 


METALLURGISTS 


Positions offering unusual professional grow th op- 
portunities with expanding Atomic Energy Division 
of long established manufacturer of power generat- 
ing equipment. Minimum requirements-degree 
plus experience in practical metallurgy and fabrica- 
tion of carbon and stainless steels. Knowledge of 
fuelele nt fabrication and or other metallurgical 
and fabricational applications peculiar to atomic 
power generation desirable but not essential 


Send resu salary requireme 


to Manager, Emplovee Service 


ALCO PRODUCTS, INCORPORATED 
SCHENECTADY 5, NEW YORK 
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Welding Bridges with 
MUREX Electrodes 


Cuts Costs 


- Time-saving techniques and sub- 
stantial savings in welding 
have helped Calvert Iron Works to 
of the 


builders in the Southeastern Area. 


costs 


become one bridge 


leading 
Here’s what they say about their use 
of welding in bridge construction: 


Iding offe rs ft) tial 


ings as compared with riveted COn- 
ef) ction.” 
On selecting electrodes for bridge 


welding, they say, “Metal & Ther- 
mit’s Murex electrodes not only work 


faster, but also give us an ideal weld. 


‘e 


cts have he practically 
mated. We consider Murex 
trode to he the hest 
the 


Calvert, which does in excess of 


ele C- 


available for 


type of bridge welding we do.” 
14 million feet of bridge and struc- 
tural steel welding each year, prac- 
tices good buying 
90% of their 
label, 
line of 


economy too— 
electrodes carry the 
the Metal & 


electrodes 


Murex since 


Thermit meets 
their are welding requirements, and 
simplifies compliance with engi- 


neers’ welding specifications, 


\ 
+ 


CORPORATION 


GENERAL OFFICES 


RAHWAY 
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NEW JERSEY 


WELDING BRIDGE SECTIONS with Murex 


electrodes at Calvert Iron Works 
Patchen & Zimmermen de- 
trates trend to 


‘onstruction. 


Whether you join thin sheet or 
heavy 
selection from M&T’s line of Murex 
mild steel, low hydrogen, iron pow- 


sections 


. there is a large 


der, hard surfacing, and stainless 
electrodes that can simplify your 
welding operation. Write for your 
copy of the M&T Selector—an easy 
for the correct 
electrode for any application. 


reference finding 
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H. F. Reinhard gineer of J. B. Colt Co.. another subsid 
Herbert F. Reinhard. long associated R 
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mt 


® Word harden to 550 Brinell 
® Tensile strength up to 150,000 ‘psi 
® Outlast new parts 


How-to 


Bulley,,, 


ond 
ome 
of 
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NEVW LITERATURE 


AWS Standard on Safe Practices for M & T Booklet 
Inert-Gas Metal-Arc Welding 


Flame-Cutting Aid 


Electronic Control 


Automatic Welding Wires 


Flash-Butt Welder 
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1 
( OO Part 
The booklet 
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How Engineered Oxygen Cutting Can 
Increase Your Profits 


A new concept in cutting machine techniques 
may revolutionize your thinking on what can 
be accomplished by oxygen cutting equip- 
ment. Messer cutting machines feature a dis- 


tinctive design and construction. 


For Greater Accuracy 


Through a completely engineered system of 


operation, you can now achieve new stand- 


ards of accuracy in precision workmanship! 
This means improved production efficiency in 
many industries where metal-working is in- 
volved. Messer machines can SAVE YOU 
MANY DOLLARS. 


Revolutionary Design 


Relatively new in the U.S.A., Messer is the 


acknowledged leader in cutting machine 


For more details, circle No. 41 on Reader Information Card 


THe Wenpine Je 


4 
4 
> 
= | 


design throughout Europe and in other 
countries. Now in America, Messer cutting 
machine versatility of design permits greater 
shop flexibility and the increased use of auto- 


mation that leads to greater profits. 


If you use—or could use—oxygen cutting ma- 
chines—it will pay you to check now on what 
Messer can offer you. Write for full information. 
No obligation, of course. MESSER CUTTING 
MACHINES, INC., Chrysler Building, 405 
Lexington Avenue, New York 17, N. Y. 
Precision Cutting Machines—Oxygen, Nitrogen, 
Argon Plants. 
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Unlimited plate 


problems to Messer equipment 


Complete automation is a key feature of Messer cutting machines, 


as used in this steel mill 
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YES! 2 ELECTRODE INVENTORY 


for ALL STEEL WORK 
IN STEEL You Can Be Ready 
for Anything! .. . 
Production or Emergency 
Repair with ? 
ALL-STATE 
ELECTRODES!!! 


Pair up No. 275 with 
STEELARC 


METAL 


IMPORTANT FEATURES OF BOTH NO. 275 and STEELARC 


=> $32 
- 
J 
=> 
— 
= 
= 
> 
= 


With these and cther advanced All-State Alloys 
GOOD WELDERS DO BETTER 


Select right alloy Pocket size folder tells you how 
© your for STEEL FOLDER 


or write 


NC., WHITE PLAINS, N. Y. 


nformat ar 


A New Inexpensive Concept! 


UNIVERSAL 
SIDE BEAM 


Extremely versatile, the 
Berkeley-Davis Side 


Beam Welder enables 


Pe the operator to swing 
the beam into position over the seam accu 
rately and quickly When locked into pos: 
tion, the side beam is rigid and accurate 
Ideally suited both for heavy production and 
laboratory use 


1021 BAHLS ST e DANVILLE, ILLINOIS 
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Master Craftsmen say: 


Custom Built Welding Machine 


REVIEWS 


OF NEW BOOKS 


Machine Design 
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Automatic Control 


Gaugeless Regulator 


Aluminum Safety Cap 


a-c Arc Welder 


1] ( 


Cage Assembly 
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lto any weld 
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lesigned to 
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equip- 
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-Lessons amed on 
First All-Welded 


Yacht 


The hull of Dyna, America’s first all-welded aluminum yacht, will be exposed 
throughout its life to great stresses, a corrosive environment, and constant battering 
and vibration. Lo meet thts challenge, Burger Boat Company, of Manitowac, Wis- 
consin, turned to Alcoa Alloy 5154 and the inert-gas consumable electrode welding 
process 

Welders at Burger Boat Company had formerly worked exclusively with steel 
prior to building Dyna, yet they had little difficulty in adapting their skills to alumi 


id that aluminum could be welded at a taster rate than steel, and 


num. fou 
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Fig. 2. Attempt to illustrate the mechanism of mechanical stress relief 
lf we assume a welded plate and pick four locations with residual 
stress magnitudes varying from 40, psi residual tension to 30,( 


psi residual compression, their respective locations on the material 
stress-strain curve can be shown as points 1, 2, 3 and 4 lf, for example, 
a tensile strain of 0.3% be applied, the points selected will move to 
1,2,3 and 4 On release of the applied elastic strain, the points 
chosen will drop to 1 one 
amounts of plastic strain but arriving at a low residual stress. 


having undergone varying 
This is, of 
course, a very much idealized illustration. Multiaxial stress and variation 
in yield strength will result in less ideal stress relief 


The tensile strain 
applied should be at least twice that necessary to cause yielding. Proof 
testing which is not ordinarily carried to or over the yield strength will 
In the case of a welded 
plate the yield strength of the deposited weld and heat-affected zone is 
usually higher than that of the plate stock. The release of elastic 
strain will take place from two or three yield strength levels and end up 
with a less ideal stress relief. 


still result in some measure of stress relief. 


The important fact remains that high ten- 
sion residual stresses will be ironed out to a less harmful level 
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Fig. 3 Stress pattern for keyhole 
bjected to central 


Brittle cleavage fracture of 
mild steel showing low notch bar im- 
keyhole Charpy). X 
upon reproduc- 


cea by 


Fig. 5 Evidence of slip or glide on 
fracture surface of mild steel. This 
type of deformation absorbs much 
more energy than that shown in Fig. 4. 
This is not to be considered an ex- 
ample of ductile fracture. The fracture 
face merely illustrates the deformation 
which occurs in ductile fractures of fer- 
ritic steel. X 1000 (Reduced by 
upon reproduction 


307-s 


bendir 
— — 
— 
‘ 
F 
p 
] 
tion 
j a 4 : 
a) 
N 


Table 


Effect of Subzero Temperatures on Charpy Keyhole Impact Toughness (Average) of Types 302 and 30¢ 
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150° F -300” F. 


Fig.6 Type 302 annealed and sensitized at 1200° F after Charpy keyhole notch-bar test at low temperatures. Fracture at 
300 F, has all the appearance of brittle cleavage failure. Figure 7 shows the intergranular fracture path 
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Fig. 7 Intergranular fracture of an 


nealed and sensitized Type 302 alloy 
Charpy-keyhole notch-impact  speci- 
The frac- 
ture, shown in Fig. 6, has the appear 


men broken at 300 F 


ance of cleavage. Actually it is in 
tergranular caused by the brittle 
carbide 
Heuschkel'’ has shown that oxides, ni 


grain-boundary network 
trides, carbides and silicates are grain 
boundary weakeners in austenitic steel! 
weld deposits. In spite of the brittle 
grain-boundary carbide, considerable 
deformation has occurred within the 
grains as shown by the slip lines 
X 100 (Reduced by upon reproduc 
tion) 


Fig. 8 Intergranular corrosion by 
HNO, in Type 304 alloy after heating 
to 1200 F for 1 hr 
at the grain boundaries provide the 


Small carbides 


path for corrosion by lowering the 
chromium content around the grains. 
Diffusion of chromium to replenish the 
depleted zone can occur after long 
heating times at 1200 F or more 
rapidly at higher temperatures. Mahla 
and Nielson showed very excel- 
lent electron microscope photographs 
of the leaf-like form of the carbide 
developed in heat treatment of Type 
304. X 2000. (Reduced by upon 
reproduction) 
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Fig. 9 Sigma phase formed in a 
modified Type 9 analysis (0.07%C, 
70% Cr, 12.83% Ni, 1.18% Mo 
and 1.23% Cu) after extended heat- 
lé Austenite 247 
Sigs to 1100 Vick- 
ers. The agglomerated form is less 
detrimental to mechanical properties. 
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Fig. 10 Intergranular sigma phase 
formed in wrought Type 309 alloy 
after heating 600 hr at 1600” F. 
The continuous intergranular network 
severely limits ductility and notch im- 
pact strength. X 500. (Reduced by 

upon reproduction) 
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3—Effects of Heat Treatments on the Charpy-Keyhole Impact Properties of 
Various Weld Metals Tested at Room and Subzero Temperatures 
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41 cipitation at grain boundaries and at 
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Fig. 14 Sigma phase formed in an 
alloy of 0.06% C and 28.24% Cr 
after heating for 8 months at 1250 
F. Etched with Murakami’s reagent 
which darkens carbides. Microhard- 
ness taken with Eberbach hardness 
tester, 30.5-g load. Ferrite 184 to 
196 Vickers. Sigma 1000 to 1150 
Vickers. In the annealed condition, 
sigma forms in colonies in this wrought 
alloy and only about 5% was pres- 
ent even after the long heating period. 
When cold worked, transformation is 
much more rapid. Etched with aqua 
regia, this type of sigma darkens very 
rapidly, as seen in Fig. 15. X 1000 
(Reduced by upon reproduction 


t temperatun 2100° FLA 


Austenitic Stainless Steels 


Fig. 15 Sigma phase partially trans 
formed back to ferrite and carbide. 
Same alloy as shown in Fig. 14 after 
heating to 1550 F, 4 hr Slightly 
higher temperature would have com- 
pleted the transformation. Dark etch- 
ing areas are sigma phase Light 
etching areas are carbide. X 1000. 
(Reduced by upon reproduction) 
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Fig. 16 Transgranular  stress-corro- 
sion cracking of Type 304 inlet nozzle 
liner | ,-in. thick x 5° ,-in. OD handling 
300 F sulfate paper mill liquor 
Forming and welding stresses caused 
rapid cracking. Replacement nozzle 
was annealed at 1950 F and per- 
formed satisfactorily 
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ROLE OF PHOSPHORUS IN AUSTENITIC 


MANGANESE WELD METAL 


Phosphorus content of austenitic manganese 
weld metal found to be a more potent factor in alloy 


balance than generally recognized previously 


BY W. T. DELONG, W.L. LUTES AND H. F. REID, JR 
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WELDED STEAM RECEIVERS 


1 sludy of cracking associated with the welds in 
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AND P. P. PUZAK 


#4 
TBE RT 
- W FWD 
ARRIER N F R ARRIER N& CARRIER NO | 
FWC 
#4 #4 
TBC 


4 ARRIER N 


CARRIER NO ARRIER N 


CARRIER 


PORT 


ARRIER N 


Fig. 2. Summary of cracking found in accumulator nozzle (top) and mar 
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Fig. 6 Macrographs of crack faces in vicinity of fusion line 


Light fracture surfaces indicate metal broken at low temperatures t spen cracks for examinatior N 
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